Aba Prefecture is a famous tourist attraction in China. In the peak season of tourism, some scenic spots in Aba Prefecture often appear the phenomenon of excessive concentration of tourists. After studying the general situation of Aba Prefecture scenic spot, this paper establishes an optimization model of tourists' regulation and control based on the maximal capacity of tourist attractions from the macro point of view by using tourists' follow-up routes, and obtains the optimal collocation scheme. Finally, the feasibility of the model is verified by data simulation. The model can make the spatial distribution of tourists in each scenic spot more balanced, avoid the phenomenon of excessive concentration of tourists in the same scenic spot at the same time, and provide a new research idea for the control of the number of tourists in Aba scenic spot or other similar scenic spots.
Introduction
Aba Prefecture, located in the northwest of Sichuan Province, is a tourist attraction in China. From the spatial distribution of Aba Prefecture's tourism scenic spots, it has a wide area, many scenic spots, a large distance between different scenic spots and a single route. Therefore, the diversion management of tourists in Aba scenic spot is rather difficult, especially in the peak period of tourism, diversion resources are often in short supply. How to effectively control the tourist flow in scenic spots to reduce congestion is one of the difficulties faced by scenic area management.
Literature Review
Scholars began to pay attention to issues related to tourism capacity and congestion in the 1960s. In terms of tourism capacity, Lapage (1963) pioneered the concept of "tourism capacity" [1] ; Wager (1964) explained the concept of "environmental capacity" [2] ; ecologist Streeter (1970) warned: to maintain The quality of the tourist site must be avoided to destroy the comfortable atmosphere and wildlife [3] . Shelby and Heberlein (1986) divided tourism capacity into four types: ecological capacity, social capacity, environmental capacity and facility capacity [4] ; D. Pearee (1986) and Inskeep (1989) successively carried out regional tourism environmental capacity and tourism. Research on bearing capacity [5] [6] ; Gramann et al. (1984) found that the determinants of three types of congestion are: acceptable levels of psychological crowding, influence of others' behavior and spatial influence [7] ; Yamada (1996) proposed shortest path and minimum cost flow are used to optimize emergency evacuation, which provides ideas for evacuation of tourism congestion [8] ; Zhao Honghong (1983) , Bao Jigang (1987) , Zhou Gongning (1992) , Yang Rui (1996) , Cui Fengjun and Liu Jiaming (1998), Xu Xiaoyin (1999) and many other scholars have successively revolved around the concept and specific calculation of tourism environmental capacity. The method has been extensively explored [9] [10] [11] [12] [13] [14] ; Qiu Yanqing et al(2010), Xiao Xionghui et al (2013) proposed scenic spot dispatching shunt algorithm successively by building model [15] [16] ; Wu Jinrun et al (2014) proposed capacity limitation and flow direction regulation is a method to solve the congestion and overload of scenic spots [17] ; Zhang Shiyu et al(2017) proposed to construct a tourism big data center to predict the scenic traffic and related road conditions, and establish a congestion early warning mechanism [18] .
In summary, scholars have done a lot of research on the theory and calculation methods of the tourism capacity and the tourism congestion. Only a few scholars have put forward qualitative or quantitative suggestions to relieve congestion or establish congestion early warning. However, due to the diversity and complexity of different scenic spots, it is difficult to achieve in practice. With the help of Aba Prefecture's relevant data, including tourist routes and maximum capacity of scenic spots, this paper tries to construct an optimal collocation model by using the optimization method, so as to make the spatial distribution of tourists in various scenic spots in Aba Prefecture balanced and avoid the phenomenon of excessive concentration of tourists in the same scenic spot at the same time. So as to alleviate the tourist congestion.
Construction of the Optimal Matching Model of ABA Prefecture Travel Route

Variable Description
For the convenience of description, the variables used in the process of building the model are summarized as follows (see Table 1 ). The total number of the -th travel routes Q Total revenue For the tourist of the -th tour group, whether the time is in the mark of the scenic spot , the value 0 means "no", and value 1 means "yes".
X Total people
Basic Assumptions
Assume that there are a total of ℎ scenic spots in Aba Prefecture, and the maximum capacity of each known scenic spot is also established. Only consider the travel of the tour group organized by the travel agencies. Suppose that there are a total of travel routes, and it is known that each travel route has access to the itinerary of each scenic spot. Our task is to arrange the number of people on each tour route so that the maximum number of people on all routes can be reached when the number of visitors to each scenic spot does not exceed its maximum capacity at any time during the concerned period.
Model Establishment
First give every travel route a coding: = 1,2, … , .Also number h scenic spots: = 1,2, … , ℎ. In order to describe the itinerary of each travel route to visit each scenic spot, we divide the date interval involved into time slots and introduce the time zone number = 1,2, … , .The travel of such travel routes within the date range involved can be represented by an × matrix B:
where is the number of the scenic spot where the i -th travel route is visiting in the time zone , ∈ {1,2, ⋯ , ℎ}, = 1,2, ⋯ , ; = 1,2, ⋯ , . In addition, it is assumed that the maximum tourist capacity of each scenic spot is known, that is, the maximum tourist capacity of the -th scenic spot is given by , = 1,2, … , ℎ.Now let us construct our model. First, according to the matrix B in formula (1), ntroduce a scalar with three subscripts to describe whether the i -th travel route is visiting the -th scenic spot during the time zone:
Assuming that the number of people in the i -th line is , the number of people accessing the -th scenic spot in the i -th travel routeat time zone j is , so the total number of people accessing the -th scenic spot at time zone j should be∑ =1 .Since we hope that for all j, the sum of the people gathered in the -th scenic spot does not exceed the maximum capacity of the -th scenic spot, we have the constraints a ijk X i ≤ r k , j = 1,2, ⋯ , m; k = 1,2, ⋯ , h (3) Now aiming to maximize the total number of people yields the objective:
Thus the linear programming model can be obtained by combining equations (3) , (4) and (5):
≥ And is an integer , = 1,2, ⋯ ,
The above model (Equation 6) pursues the goal of maximizing the total number of people in each line while satisfying the total number of lines passing through each scenic spot studied in each period is less than or equal to the ecological carrying capacity of the corresponding scenic area.
Application Analysis
Specifically, in order to facilitate the calculation and explain the problem, first of all, from the many travel routes in the Aba Prefecture scenic spot released by Ctrip.com, We only chose 8 following travel routes from October 1 to October 7 for National Day, which including popular scenic spots such as Jiuzhaigou or Huanglong. Because there is only the number of receptions during the National Day Golden Week from 2014 to 2016 in Jiuzhaigou Scenic Spot, and the maximum capacity data of each scenic spot is lacking, this paper takes the data of the reception number of the Golden Week of Jiuzhaigou Scenic Spot as reference. After determining the maximum capacity value of the Jiuzhaigou scenic area, the assumed data is given for the maximum capacity of other scenic spots (see Table 2 ). Then, based on the optimal matching linear programming model of the Aba Prefecture travel route established above, the numerical calculation experiment is carried out, and the best matching scheme of the number of each line is obtained. In addition, in order to ensure the operation of the selected 8 lines, the minimum number of people per line is s=50.
It should be noted that because the scenic spots in the Aba Prefecture scenic spot are scattered, it takes a long time for the tourists to take the tour between the different scenic spots. Therefore, when the travel agency's follow-up route is divided, we selects the time for half a day unit. This simplifies the workload and is more realistic. By sorting the line data, the trips of the attractions corresponding to the eight lines are as shown in Table 3 below.
Assume that there are only 8 groups of tour routes every day in the Aba Prefecture Scenic Area. Considering that these group travel routes depart on different or the same date, they may meet the same scenic spot at the same time. Therefore, it is necessary to arrange the eight travel routes in order according to different dates. Considering that the longest travel route is 6 days, we will repeat 8travel routes starting every day from September 26 until October 7.In this way, we construct a matrix of 96×24 order, and then only intercept the travel route scenic spot data matrix B of the Golden Week travel route from October 1 to October 7 in the date range involved, which is 96×14 order matrix: By summarizing and counting the route conditions of each scenic spot in 14 time periods, the linear constraint of each scenic spot to the corresponding route in each time period and the actual mathematical model of the optimal matching line of Abazhou travel route can be obtained, and then use matlab software to solve the problem. The final result is as shown in Table 4 below. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  1  1  2  3  4  2  2  4  5  5  6  7  3  8  2  5  5  4  4  4  8  9  5  5  4  4  2  3  5  8  2  5  5  4  4  9  10  6  8  9  5  5  4  4  2  3  11  12  7  13  8  5  5  7  4  11  11  12  12  8  14  15  6  4  16  17  18  11  12  12  19  9 As can be seen from Table 4 , when the number of people from line 1 to line 8 is 9197, 4725, 1821, 79, 449, 85, 3056, 589, the total number of all lines that pass through any one of the attractions in any one time period is less than or equal to the maximum capacity of the scenic spot, and the sum of the maximum number of corresponding lines is 20,000.
Summary
This paper puts forward an idea to alleviate the congestion in tourist attractions, which needs further improvement. For example, we can add some economic benefits to the model, consider the impact of different travel time on the income of scenic spots, consider the impact of traffic time between tourist spots on the distribution of routes, or use more practical data to calculate. In addition, considering that different routes bring different profits to travel agencies, how to allocate different travel quotas and how to make travel agencies adopt the overall scheduling scheme of Aba Tourism Bureau can also be studied from the perspective of game theory. 
